Abstract. When the new ship orders decline deeply and the shipbuilding capability is releasing quickly, how to guarantee the accuracy of prediction of new ship orders becomes the main target for shipbuilding corporate. This paper aims to predict the future demand of new ship with the help of combination forecast model that consist of grey system, support vector machine and artificial neural network. The result showed that combination forecast method is better than single usage of other three methods. The prediction result of new ship orders could provide some useful reference for the development of the shipbuilding industry.
Introduction
According to the statistics from Clarkson, for the last year of 2011, global shipbuilding corporate finished amount of 12.33 million DWT, a decline of 50 percent compared to the same period last year, and received new ship orders of 5.46 million DWT, decreased by 80.8 percent compared to the same period last year. New-Ship orders fell to a six-year low after ship yards completed vessels with a record-high amount of building capacity in 2011. Orders peaked in 2007 and 2008 as ship rents reached all-time highs. Current declines in new ship orders reflect waning demand as a glut of vessels in shipping service weighs on present sheet of tankers, bulk carriers and container ships. The shipbuilding cycle likely reached the peak in 2011. So, there are no orders for new ships in the future years and more contracts are at risk of being delayed or canceled this year.
The new ship orders are impacted on by so many factors, including world trade, shipping profit, world shipping turnover and global economic, and so on that are usually some very complex economic, political and environmental elements [1] . To predict ship orders accurately, the researches looks on the ship industry as a whole system. It assumes that the new ship orders are proportional to the ship industry development. The increasing of ship industry scale would bring up the number of new ship orders, while the ship industry depression would lead to reduce the new ship orders. Another an important characteristic in new ship orders is the time lag between the orders and its deployment in the world ship fleet. If the lag is very large, it would accelerate the change of freight rate in both the increasing and decreasing. This will lead to the ship market risk that new ship orders couldn't match the real ship demand. So, it is very important for shipbuilding corporate to know the developing trend of ship demand in time. To do so, people usually consider some effective prediction method, such as time series, self-response regression, artificial neural network, smoothing method, and even the combination of the above methods. In order to predict the future demand of global new ship, this paper build the combination forecast model that consist of grey system, support vector machine and artificial neural network.
with the systems that have partially known and partially unknown information. As the superiority to conventional statistical models, grey model requires only a limited amount of data to describe correctly and monitor effectively the systematic operation behavior. In Grey System theory GM (1, 1) model is the most widely used method to predict with the existing data. Based on so many known comprehensive factors it could identify the dynamics situation of a time series in the future.
To develop GM (1, 1) model of new ship orders, it is the first step to determine the original input data. By the data in table I the following formula is given.
y ( Then y(0) is changed into AGO generation, that is:
For the parameters a and b of the GM (1, 1) in y(0), they are identified by the following formula:
Let B, YN in recognition formula, there is: By bleaching equation, the result is shown in Table 2 . Using the above method, the new ship orders that we had predicted was 82 (million dwt) in 2012, 93 (million dwt) in 2013. 
Support Vector Machine Model of New Ship Orders
Support vector machines (SVM), developed by Vladimir Vapnik, are a group of supervised learning methods which could be used to classification, regression, and time series prediction. It has become a hot topic of intensive study due to its successful application in classification tasks and regression tasks, special on time series prediction. The main idea of the new ship orders forecasting is based on the fact that ship purchasing behaviors possess both partially deterministic and partially chaotic properties. The forecasting results could be obtained by reconstructing the deterministic traffic motion and predicting the random behaviors caused by unanticipated factors.
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Suppose a set of training data that are the input space of the sample and has a corresponding target value R y i ⊂ for i=1,…, t where t corresponds to the size of the training data. So, future values can be forecasted based on the correlation between the time-variant historical data and its target value. The idea of the new ship orders prediction is to determine a function that can approximate future values accurately. We use data from the first 20 years as the training set and use the last 4 years as our testing set which are in Table 1 . In SVM model, a linear function is chosen as the kernel for performance comparison with ε=0.01 and C=1000. The SVR experiments were done by running LIBSVM software designed by Lin chih-Jen in Taiwan. The prediction result is shown in table 3. Using the SVM method, the new ship orders was 76 (million dwt) in 2012, 102 (million dwt) in 2013. 
New Ship Orders Prediction Based on ANN
Artificial neural network (ANN) is a computational model based on the structure and functions of biological neural networks. A neural network through which information flows and affects the structure of the ANN, usually consists of an interconnected group of artificial neurons. This method could find the complex relationships and patterns between inputs and outputs, so it has become a very important research field in which people explore and imitate the intelligent information processing mechanism as brain neural system could do [3] . ANN is composed of a lot of highly interconnected processing elements that is working in unison to deal with specific problems. Based on the new ship orders data from 1988 to 2011 in Table 1 , we will use matlab2009 software to achieve neural network algorithm for the new ship orders' prediction. In order to predict the new ship orders, the standardized data is divided into three groups, namely, neural network input data, output data and test data, the number of hidden layer neurons is critical to determine prediction accuracy and convergence. The factors that affect the new ship orders include global GDP, quantum of international trade and shipping efficiency. So, the input vector is a 3-dimensional one, and the target vector is the forecast result, that is next year's new ship orders. The neurons in the middle layer of the network might be nine. The comparison between predicting and actual values is shown in Table 4 . The same method can be used to predict the new ship orders, that is 68 (million dwt) in 2012, 117 (million dwt) in 2013. 
Combination algorithm of forecast
Compared with single forecast methods, the combination forecast method can improve the precision and stability of forecast results, so it is widely used in practice. In general the main purpose of forecasting method is to reduce the squares sum of prediction error [4] . So, it is important how to better determine the weight of individual forecasting method in the composition forecasting method. Many domestic and foreign scholars put forward so many methods to find the weight. These methods include statistics, the recursive method, gray correlation, forecast error matrix, the best fitting and so
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on. The normal methods to generate the component-forecast weights include ordinary-least-squares regression technique, neural network fitting, and so on. In this paper, based on the separate advantage of three prediction methods, the best fitting goodness is used to minimize the squares sum of combination forecasting error, getting the weight of three methods. The fitting equation is:
The F 1 is the grey system forecasting result, F 2 being the value of the support vector machine and F 3 being the neural network forecast result. K 1 , K 2 and K 3 are the weight of three methods in the combination prediction. The forecasting results are shown in Table 5 . Using this method, we can predict new ship orders in 2012 was 72(million tons • per sea mile), 107(million tons • per sea mile) in 2013. 
Conclusion
Comparing the above Table 2, Table 3 , Table 4 and Table5, the squares sums of every prediction error from 2008 to 2011 are individually: Grey system method： According to above comparison, we find that combination forecasting method is better than other three methods in the orders prediction on new ship. The reason is mainly that any kind of prediction method has its own law fault and its essential environment. The individual application of any prediction methods will lead to large gap easily. And combination forecasting method is able to adopt an effective part of every model, reducing the gap of separate prediction method. So, in order to fulfill good result in the forecast work, a variety of methods can be utilized on the same project, and furthermore it will be better way to take utilization of combination prediction according to certain combination method.
